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(54) GLASS FOR PREPARATION OF MINERAL FIBRE 

(57) 

H3o6peTeHne othochtch k npon3BOflCTBy 
MMHepanbHoro BO/iOKHa, b nacTHOCTu k 
cocTaBaM cnjinKaTHoro CTeiaia Ana 
MaroTOBneHUfl MUHepanbHoro BonoKHa, m MoweT 
6biTb ncnorib30BaHO Ann naroTOBneHMfl 

SCfccfceKTUBHblX Ten/10 HSOJlflLJHOHHblX M 

L^enoMeycTO^^uBbix MaTepnaxiOB. L(enb - 
yMeHbtueHne pacoMefl bh3koc™ pacnnaBa, 
noBbiLueHne TeMnepaType- m 

ujencNeycTofiqHBOc™ BonoKHa. CTeicno 



coAepxnT KOMnoHeHTbJ b c/ieayiOLUHX 
KOJiMHSCTBax. Mac.%: SI02 51,7-54.6; TKD2 
0,7-1,3; 7,7-10,7; FeO 0,8-3,6; PeaOs 
3,7-4,5; CaO 17,0-19,5; MflO 8,6-11.8; K20 
0,8-1.0; N320 1,2-1,4; 5030,1-0,2. B*3KOCTb 
pacnnaBa b MHTepBane TeMnepaTyp 
(1 300-1400) °C 1,6-23,2 na.c, 

XMMMMeCKafl yCTOf^MUBOCTb BonoKHa k menoMM 
(83,11-87,5)%, npeAenbHafl TeiwinepaTypa 
npuvieHeHMfl 1000 °C. 3 Ta67i. 
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(21) 4813330/33 

(22) 11.03.90 
(46)07.04.92. Bkwi.N:13 

(71) yicpanHCKHft HayMHO-MCc/ieAoeaTe/ibCKMft 

npoexTHbiifi M KOMCTpyKTOpCKO-TeXHO/IOrMMe- 
CKMft MHCTMfyT "yKpCTpCMHMMnpOeKT" 

(72) aa AMApeee. B.A. AapeHCKwa u B.M. Caa 

(53) 666.1.022(088.8) 

(56) ABTopcKoe CBMAeTe/ibCTBO CCCP 
Ns 649670, wi/C 03 C 13/00, 1979. 

ABTppCKoe CBMAeienbCTBO CCCP 
1261923, xn. C 03 C 13/06. 1986 

(54) CTEK/10 A/lfl W3rOTOB/lEHI4fl MMHE- 
PA/lbHOrO BO/IOKHA 

(57) M3o6peTeHne othocmtca k npow3BOACTBV 

MMHepa^bHOrO BO/lOKHa, B M3CTH0CT11 k cocra- 



MsoepeTeHMe othocwtca k cocTasy cieioia 
A*« M3roTOB/ieHnj? MMHepanbHoro eo/iOKMa. 

MaseCTHO creioio i\n* no/iynemm mmhb- 
panbHoro BO/iOKHa, cc-Aepxaiuee cvreayiauiiie 

SI0 2 27-61; 



AI2O3 
Ti02 
Fe203 
FeO 
MnO 
CaO 
MgO 
R2O 



8-23; 
0.5-3.0; 
0,8-12; 
0.1—4.0; 
0.5-1.0; 

8-20; 
4,5-21; 
0.1-5.5. 



HeAOCtaTOK MWHepa/ibHoro ao/toxHa, no/i- 
ynaeMoro M3 pacn/iaBa Taicoro dex/ia, cocfOHT 
b hm3ko« TeMnepaTypoyCTOftmiBocTn. 

HanSonee S/mskhm k npeAiiaraeMOMy.HB- 
/ifleTcn cjeK/io, BioiioHaiomee SIO2. AI2O3. 



MM CWlMKaTHOrO CT6K/ia Artfl MSrOTOB/ieHMfl 

MMHepanbHoro BOflbKHa, m Moxcer 6wTb uc- 
no/ibaosaHo aha M3roToaneHM« a^eKTMBHwx 

TenflOM30flflMMOHHblX 14 meJIOHeyCTO&HMBblX 

MaTepwa/ioa. Ue/ib - yMeHbujeHne pa6oneft 
BA3KOCTM pacn/iasa, noBbttueHMe TeMnepaTy- 

PO- H meJIOMeyCTOAqjiBOCTM MnORHO. CreK/lO 

coAepxwT KOMnoH6HTu b c/ieAyioiuMX Konme- 
ctb3x, Mac.%: SI0 2 51,7-54.6; Ti02 0JM 3* 
AI2O3 7.7-10.7; FeO 0.8-3,6; FeaOa 3,7-4,5 ! 
CaO 17,0-19,5; MgO 8,6-11.8; K3O 0.8-1.0; 
Na 2 0 1.2-1,4; SO3 0,1-0.2,. BwicocTb pacn/ia- 
Ba b. MHTepsa^e TBMnepaTyp (1300-1400)°C 
1,6-23,2 na.q, xMNumecxafl ycToftmiBOdb bo- 
noKHa x meflOHM (83,11-87.5)%. npeAe/ibHaa 
TeMnepaTypa npuMeHeHwa 1000°C. 3 Ta6* 



TIO2, Fe203. FeO, MnO, CaO, MgO. K2O. Na 2 0 
m SO3 b c/ieAywmux xanwecTBax, Mac.%- 
Sl °2 49,05-50.55; 



AI2O3 
TI0 2 
Fe203 
FeO 
MnO 
CaO 
MgO 
K2O 
NaaO 
SO3 



5.48-16.32; 
0,69-1.29; 
0.71-3,79; 
8.41-11,46; 
0.20-0.24; 
6,80-13,26; 
7,74-16,61; 
0.34-0,82; 
0,25-3,47; 

r 0,40-10,97. 

OAH3K0 paCHiiaBbl M3 ASHHOrO CTeK/ia 

BCJieACTswe noHUxceHHoro coAepxcamia CTeic- 
/»oo6pa3yiomerx) okcwab SIO2 mmcot c/ia6ue 
noHHbie xpeMHexwcAopOAHwe cba3m h np M bw- 
cokmx TeMnepaTypax (1400°C m Bbiwe) e Te*i- 
nepaTypHOM MHTepeane 4>opMOBaHMn tohkmx 
bo/jokoh nponcxoAMT xane/tbHbiA pacnaA 
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H3o6peTeHne othocmtch k cocTaay 
CTeKna Ana n3roTOBneHkm MUHepanbHoro 
BonoKHa. 

HaBecTHO CTeKno aha nonyneHMfl 
MMHepanbHoro BonoKHa, C0Aep>KaLnee 
cneAyfomne OKCUAbi, Mac.%: 

SI0227-61; 

A 2038-23; 

TK)20,5-3,0; 

Pe2030,8-12; 

FeO0 ( 1-4,0; 

MnO0,5-1 .0; 

CaO8-20; 

Mfl04,5-21; 

R200.1-5.5. 

HeflOdaTOK MMHepanbHoro BonoKHa, 
nonynaeMoro U3 pacnnaBa TaKoro CTeKna, 
coctoht b HM3KOM TeMnepaTypoycTofiHiiBOcm 

Han6onee 6nn3KHM k npeanaraeMOMy 
flB/meTCfl CTewio, BKnio^aiomee SI02. A1203, 

TI02, Pe203, FeO, MnO, CaO, MflO, K20, 
Na20 m 303 b cneflyiomvix KonviHecTBax, Mac.%: 

Si0249,05-50,55; 

A1 2035,48-1 6,32; 

TK)20,69-1,29; 

Pe2030,71-3,79; 

Fe08,41-11,46; 

MnO0,20-0,24; 

CaO6,80-13,26: 

Mfl07,74-16,61; 

K200.34-0.82; 

Na200,25-3,47; 

S030.40-10.97. 

OflHaKO pacnnaBbi M3 AaHHoro 
CTeiaia BcneACTBue noHHweHHoro coflep>KaHiifl 
CTeK- noo6pa3yioi4ero OKCMfla SiOa MMeiOT 
ona6bie MOHHbie KpeMHeKwcnopOAHbie cbh3h m 
npM BbicoKnx TeMnepaTypax (1400°C m Bbiwe) b 
TeMnepaTypHOM MHTepBane cfcopMOBaHHH 
tohkvix bo/iokoh npoMCXOflMT KanenbHbifi pacnaA 

VJ 

ro 

40 

CO 

cipyn pacnjiaBa c 06pa3OBaHneM 

KOPOTKMX B0J10K0H H GOJlblUOrO KOJIViMeCTBd 
HeBOriOKHMCTbJX BKTIfOMeHU^ B BklA© 

CTeKnoBMflHO^ nbuiM n KoporibKOB. flonyneHMe 
TOHKMX BOflOKOH H3 TaKoro CTeKna SaTpyflHeHO. 
KpoMe Toro, nonyna- eMbie BonoKHa M3 AaHHbix 
pacn/iaBoa m Meier HM3Kne noKa3aTenn no 

XHMMHeCKOB yCTO&HHBOCTH B 

KOHL^eHTpnpnpoBaHHbix pacTBopax inenonefi, a 
TaioKe npn HarpeBe CBbiiue 800°C. BcneACTBue 
npoMcxoAfliMux owicnHTenbHbix npoi4eccoB(FeO 
nepexoAMTe Pb203)ohu cTaHOBHTCH xpynKMMH, 
npM MexaHMHecKOM bo3asmctbuh pa3pymaK)TCfl. 

L(enb M3o6peTeHMfl-yMeHbLiieHne 
paconetf B33KOCTM pacnnaBa, noBbiiueHne 
TeMnepaType- h menon ey cto ft h m boct m 
MMHepajibHoro sonoKHa. BwcoKafl 
TeMnepaTypoycTOMHUBOCTb 
no3Bon«eT ncnonb30BaTb TaKoe bojiokho 

KaK BblCOKOSCfccfceKTMBHblR 

Tennon3onflLjkioHHbiH MaTepnan, a npn 

nOBblLIieHHO^ XUMMHeCKOfi yCTOfiHHBOCTM B 

KOHL^eHTpHpOBaHHbix menoHHbix cpeAax oho 
Mo>KeT 6biTb peKOMeHAOBaHO npn co3AaHnn 
KOMnosMUMOHHbix MaTepnanoB c npMMeHeHneM 
pasiinHHwx Bfl>Kyu4nx. 

nocTaaneHHafl ijenb AOCTHraeTca tom, 
hto CTeKno An« H3roTOBneHna MUHepanbHoro 
BonoKHa xapaKTepusyeTcyi cneAyHDi^nM 

>K0nHH6CTB6HHblM COA©P>KaHHeM 

KOMnoHeHTOB, Mac.%: 
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SI0251, 7-54,6; 

TIO20.7-1.3; 

A 2037,7-10,7; 

FeO0,8-3,6; 

Fe2033,7^,5 

CaO17,0-19,5 

Mg08,6-11,8; 

K200.8-1.0; 

Naa01,2-1,4; 

5030,1-0,2. 

npn ysennMeHnn n yMeHbweHHH 
coAep- )KaHMfl Si02 nponcxoAUT HapyweHHe 
npoijecca cfcopMHDOBaHHfl .sonoKOH. Ecnn b 
CTexne coAep>KaHne Si02 MeHee 51,6, 
yMeHbwaeTca B«3KOCTb, hto cnocoocTByeT 
noBbiiueHMto coAepacaHHfl HeBO/iOKHMCTbix 

BKHK)MeHM^ (KO- DOnbKOB H CTeKnOBHAHOfl Hbinn), 

npn coAep)KaHvin SI02 b CTeKne 6onee 54,6% 
B«3KOCTb pacnnaBa BospacTaeT, hto 
npMBOAUT k yTonmeHMK) bojiokoh, 

AHanornHHoe «BneHne Ha6nioAaeTc« 
npn M3MeH6HMM coAep>KaHHfl b CTeKne 
menoHH03eMenbHbix okcmaob CaO m MgO. npn 
coAepKaHnn CaO n MgO 6onee 
cooTBeTCTseHHO 19,5 n 11.8% yMeHbiuaeTca 
BW3KOCTb, noBbiuiaeTCfl KpncTannn3ai4noHHafl 
cnoco6HOCTb paenna- Ba. B pe3ynbTaTe 

CHV0K6HMH KOflUMeCTBa CaO 

n MgO HM>Ke npuBeAeHHUx npeAenbHbix 
3HaneHnfi B«3KOCTb pacnnaBa noBbiwaeTCfl. 

B Ta6n. 1 npuBeAeHbi cocTasbi 
CTeKOn, M3 KOTOpblX 4>opMOBanncb BonoKHa, B 
Ta6n. 2 - pe3ynbTaTbi ncnbiTaHnK Ha 
xnMnnecKyio ycToflHHBocTb k i^enoHn, b Ta6n. 
3 - pe3ynbTaTbi ncnbiTaHU^ Ha 
TeMnepaTypoycroMHHBOCTb. 

OnTMManbHbiM nanfieTCfl 
coAepxaHne KOMnoHeHTOB, npuBeAeHHbix b 
Ta6n. 1 (cocTaBbi 1-3). TaKne CTeKna nonynaiOT 
nnaBneHneM ujmxt Ha ocHOBe ropHbix nopoA 
Tuna oasanbTa c Ao6aaneHneM nopoA c 
BbicoKMM coAepxaHneM Si02, HanpuMep 
cymMHKa n AonoMMTa, npw TeMnepaType 
1 400-1 450°C. 

PacnnaBbi m npeAnaraeMoro 

CTenna, npuBeAeHHbie b Ta6n. 1, b 
TeMnepaTypHOM MHTepBane c^opMOBaHn^i 

BOnOKOH MMeiOT Bfl3KOCTb B 1,5-2,0 



oonee HH3Kyio no cpaBHeHMio c H3BecTHbiM 
MaTepnanoM, hto no3BonqeT c|3opMOBaTb M3 hmx, 
HanpuMep, i^e ht po6e>KH o- Ban KOBbi m cnoco6oM 
BonoKHO fluaMeTpoM 3-5 mkm npn coAepxaHkiki 

HeBO- nOKHMOTHblX BKHIOHeHMM AO 10%. 

nonyneHHoe MUHepanbHoe sonoKHo 
ncnbiTbiBann b KOHueTpupoBaHHbix 
lAenoHHbix cpeAax. YcTaHOBneHne MexaHH3Ma 
paspyiueHim BonoKOH npn HarpeBaHkiki 
npoBOAnnn no MeTOAUKe TGL 3232/08 (rflP). 
BonoKHa H3 npeAnaraeMoro CTeKna coxpaH«K)T 
npn TeMnepaType HarpeBa 1000°C 73-74% 

npOHHOCTM,, COXpaHfllOT n/IC-KOCTb M 

anacTMHHocTb, npeAenbHaw TeMnepaTypa wx 
npuMeHeHHfl cocTaanfleT 1000°C, b to BpeMH 
KaK BonoKHa M3BecTHoro cocTaBa npn 
TeMnepaType CBbiiue * 

900°C CTaHOBflTCfl xpynKHMn n 
pa3pyujaiOTC«. OopMyna M3o6peTeHnn CTeKno 
Ann M3roTOBneHMfl MUHepanbHoro BonoKHa, 
BKmonaioi^ee Si02, TI02, , FeO, Pe203, CaO, 
MgO, KaO, NQ20 m 503, OTnuHajou^eecfl TeM, 
hto, c uenbto yMeHbuieHMfl pa6oHeft ba3koctm 
pacnnaBa, noBwiueHUfl TeMnepaType- n 
menoHeycTot^HUBocTn BonoKOH, oho coAep>KMT 
yKa3aHHbie KOMnoHeHTbi b cneAyioiAMx 
KonnnecTBax, Mac.%: 
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Si0251, 7-54,6 

TK)20,7-1,3 

A 2037,7-10,7 

FeO0,8-3,6 

Fe20s3,7-4 1 5 

CaO 17,0-19,5 

Mg08,6-11,8 

K200.8-1.0 

Na201 ,2-1,4 

3030,1-0,2 

Ta6nni4a 2 
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Oopwiyjia ii3o6peTeHfifl: 

Ta6/ iML^a3 




25 



CTpyvi pacn/iaea c oOpasOMMweM kopot<mx m MgO hhjkc npHBBj-eHHtix npeAO/ib*ux wa- 

BOAOKOH M DO/lbUJOrO K0AMH6CTB9 HeBO/tOXKM- SaWMtl BB3X0CTb p3Crui8B8 nOBUtUB«TC8, 

CTbfX BKAKWOHUfl 8 WAG C 0 BIAflHQfl HUJ1M M B Ta6n. 1 npltBeUBKM C0C70BU CTC KQJ1, H3 

'KOpOflbKOB*. riOAy>«HH« T OH KMX BOAOKDII M3 KOTOpUX $0pMOBaflKCb BO/WKHB, B TB&>. 2 " 

Tatoro«e«W38TpyAH«io.Kpo»«roro,noiV<9* 5 pBsyvtbTam wcnbrraHMfl Ha xwMM*iecityio yc- 

eMue BOflOKHa tu abhmmh pacnnaaos hmbiot ToAsitBOCTb x u^aomvi, a rabn. 3 •• peay/ina™ 

hm3km« ncwaaarenM no jo-MMqecxoft yaroASMBO- KCnuraHHfl hb TeMnepaiypoycroftvMBOCTfc. 

cii«a«)imenrpiip*ip088MMMxp8CTBopaxi«eno- OnTWMa/ifcMU m bbab6tcn cofl«p*aHM« 

>«en. a T8«me np« Ma rpBBQ cbuuib 800°C kOmoohomtoOi npHBeflaHiibix b tb6a. 1 (cocr-a- 

BweflCTBMe npoHCxaasiUKX OKKCJune/ibHUX 10 an 1-3).TaxiwcTexfla novtyMBWT tinaaneMMaM 

npoueccoBfFeO napaxoflvrr b RsOoJdmm ctbmo- ujmxt'hb ocHoaeropMUX nopoA tuna oasanbra 

oared xpynxnMH. npH Mexanv*ecxoM bow Act- c floRaoneMbMjM nopOfl c bucokum awepxOHH- 

bmvi pajpytuaKXTO). SlOj. Henpw«ep cyrjiMHxa « aoaommt8. npH 

UwkMaoGperenwa- yMBHbuieHnepa6oHefl -eMnepaType 1400-1 450°C 

aa3KocTMpacfvia8a ( noawuieHMaT«MnepaTypo- 15 Pacwiaaw m3 opewaraeMoro cTexfla, 

h meao««eycToftHMBocTv MMHepanwtoro eonox- npMaeAeHHbte a TaCii. I. b lewnopaTypKOM 

Ha. Bwcoxan -eMnepaTypoyCTO«NKBOCTb noaao- MurCpBa/ie <J>opMoeaKKs oojiokoh mm«»ot ana- 

fla«T McnoAkaoaaTfc. TBxoe bobokho xac xoctb a 1.5-2.0 paaa Gone* MW3xy» no cpaB- 

BwcoKoa^aK-nrtBHwA lennOMaoJiBUMOMMWift mcmwkj c h3b«cihum Ma-repma/iOM, ««to 

MBTepkia/i. a npM noabiiueHHOA xwmuwckom 20 noaaoftaeT 4>opMOB8Tb to kmx. HanpuMep. 

ycTOftMMBOcm b KOHMeHTpupoaaKHux mtnon- • M«NTpo6ekHO-ianroB«M enocoooK kwoxho 

mux cpoAo* oho woxter CbiTb pe komshaob a tio AwaMtrpOM 3-5 mxm npH coaep*8HhM hbbo- 

npH coajtfHHM KOMnojuuKOKHux MarepMaaoB jiokhmcthmx Bxflc«renM« ao 10%. 

c npMM8HBHH6M paisnHKux aaxyuiMx. no/iyieHMoe KMHepa/tbHoe bo/ioxho k- 

nocr"ae»ieHHa«McnbAOCTMraeTcaTeM.sTO 25 -imtubbjik a KOHueTpMposaHMux tueno*iHwx 

erexao Anji M3roiOBft«Hvm MWHepa/ibMoro do- cpaaax. ycTattoanc hmb m«x 8 hu3mb paspyme- 

KoxHa xBpaxTepMayeTCA c/ieflytoiu>"M ko.iumc- hvw bo/iokoh-hpm narpeaaKiw itpoao/iMAM no 

CTeaMMWM cOAep*aH*ieM x o m noM bhto b , • mbtoamxb TGl 3232/08 (r^R). Boiokhb m 

M ac.%: npeA/iaracMoro ciexjia coxpamnoT npw tom- 

SlOi 51.7-54,6: 30 ncparypa HarpeBa .1000°C 73-74% nptwMO- 

TiOj 0.7-1,3; cth^ coxpdHAWT fn6icoctb » anacTHMHocTb. 

AJ203 7.7-10.7: npaaeAbHaB Tewieparypa wx npwMeHOHitB CO* 

FeO 0.8-3.6: cTBDn»eT 1000°C. b to bdcmb xax ao/ioxMa 

• FeaOa 3.7-4.5 MioacTHoro coctaaa npMTCMnepaTypeceuuje 

CaO 17.0-19.5 35 900°C CTaHOBXTM xpynx«M«H paapyuaxnen. 

MgO B,&-11.6: ' OopMyaa njo5pti4HnR 

K 2 Q 0.8-1.0: CiexfloflAa M3fOToa-eHKj» MMMBpanbHoro 

NazO • 1.2-1.4; BoaoxHa.arjTKwaKMne8SlO2.TIO2.AhO3. FeO, 

SOj 0.1-0.2. FeaOa.CaO.MgO.KaO.NaiOHSOj.oTnMiao' 

npH yBentwaHUM m yMeKbtueHMM coflep* 40 ui e e c a Tewi, hto. c ue/tbio yMewbuicHHB 

xcbhujj SIO2 npowexoflHT HapyiueHMe npouac- paOoneft bbsxoctm paenncoa. noavuexM* 

CB ^>OpMMp0B8HMJI.BO/1DX0H. Ec/W B CTCKJ18 TOMnepaiypO- M UlWCW^yCTOiNMBOCTM BO/IO- 

coacpxaHwe SI02 Menoe 51.6. yMeHi»iua8TC» xoH.OMOCOAepxnTyxaaaHHwo xo«noHenTu 0 

DH3K0CTb. hto. cnocoocreyeT noaumen«io co- caeflyiomHx xpflMMccTaax. nac.%: 

AOp)K8HHa HOBMOXHMCTUX BKniOMSHHA ("xo- 45 SlOj 51.7-54-6 

pOflbKOB* W CTOK/IOBMAHOA nUJIM), HpH HOi 0.7-1.3 

coacpxaHMM SlOa b CTexae 6oi»a 54.8% aa»- AhOs 7.7-10.7. 

xocTb pacnaaaa BOjpaCTaer, «rro npnB0««T x FeO 0.8-3.6 

yTO/tmeHMiO bcu»0»om. Fe&i 3,7-4.5 

AnanonmHoe - avenue MaOn-ofloerc-t np« 50 CaO 17,0-19.5 

«3MeHeHMMC0AepJ«aMM*BCTexAauionc«H03B- ' MqO 8.6-113 

MCfltKMx oxCMflOB CaO h MgO. npw C0A«pxa- KaO 0.8-1.0 

mww CaO m MgO 6o«ee cooraaTCTBeH no 19,5 m NazO 1.2-1.4 

11.8% yMeMbiuaercfl snaxoctb. noBuuiaercn. SOa 0.1-0.2 

xpwcTaiutMaauMOHHafl cnocofiHOCTb paenna- 55 

aa. B peay/ibTare cmmxchms xoawHecTaa CaO • 



7 



1724613 



8 



TaBnuua 2 



CocraB 


CpeAHHft flMaMeTp BO/10KH3, 
MKM 


XuMMHeCKan yCTOMHWBOCTb. K 

meiOHii (35% NaOH), % 


1 


5 


83.11 


2 


3.5 


86.32 


3 


3.0 


87,5 


WSBeCTHblA 


.6 


35,43 



Ta6nwua3 



CocTaB 


CpeAHw* AMa- 


npOHHOCTb BO/IOKOH 


. % npw TeMne-- 


ripeAe/ibHan tcm- 




MB.Tp BOnOKHa, 


• parype . 


°C 


nepaTypa npuMe- 




MKM 


. 900 


1000 


HeHMfl, C 


1 


5 


90 




73 


1000 


2 


3,5 


92 




74 


1000 


3 


3,0 


95 




78 


1000 


M3BeCTHM« 


6 


60 






. 900 



5 



10 



15 



20 



25 



CocTBBhTe/ib T.ByKpeBBa 
PeAaKTOp B.neTpaiu TexpeA M.MopreHTa/i Koppeicrop M.MaKCMMnujMHeu 



3aK33l147 Twpaxc npAniiCHoe 

BHUHnM TocyAapcTBeHHoro KOMwTeia no M3o6peTeHM«M n OTKpbtTMAM npu TKHT CCCP 
1 1 3035, MocKBd. X-35, PaytucKaji Ha6., 4/5 

npOM3BOACTBeHHo-M3AaTenbCKM« ko m6mh3t "naTcnr", r. y^ropoA. y/i.Tarapwua, 101 
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